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MICRO VCM TEST REQUEST AND DATA SHEET PER ASTM E-585-80
{Reqquestor pisass read, then fumish all information above astetisks ) '

Aequosted by: Ngil Walter /’QWQ\? Phane: §508/4 A%  Oate: 10413400
Materdal identitication (prodiiot name, number, description, o, e1¢ )
MS5] GRAPHITE BLACK

Manufaciurer of Matera (Name, Cily and Slate Address): BEYI0
Material epplication (general usage, i.e, adhesive, coating, poiting, 6t0.): LAMINATE
J. O, Number: Requast Infra-Red Spacira? Cives EING

OﬂgmdorSoumeodo {othar than Code 300 @ i
..4
Irxdlicate processing required by GSFC Materials persommel, Include the recips, cure(s), and special instructions 10 be

performed.
NA

1F material 15 1o ba tosted In the *ze received” condition, withou furthar prozassing required, indicate in full the past history,
- racipe, curals), post cure(s), nomenclature of components, elc. . '
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- 304 Stainless Steel
| for Inserts (Bushings)
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Mill Test Report

This MTR contains 1 page (Page; 1)

TA CHEN INTERNATIONAL CORPQORATION
www.tachen com

MILL TEST REPORT

v
MTR#: NARB2235 Customer#: IMSPHO PO#: 228308 " SO#: LD9314

ltern#: RB4LOT00 Bundle®: NAS396007
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NORTH AMERICAN STAINLESS  INSPECTION CERTIFICATE

NARBZZZS

. North Arerican Stanless 2005 7 32140 172572008
MAgS P 0 gy 2 Bast eets \ et
it 1ent, Rentuc ~861: PACKING LIST # 2005 /22609 | NUMBER i
"\ Telephone: mmo ) 347-6000
FAX: [502) 347-6001 GRADE was-143 p.0.3  .r12408
Email: cusfomerservice@northamericanstairdess.com AIST (304L/304) Teem Code:
CUSTOMER TOLERANCE PRODUCT
TR CHEN INTERNATIONAL CORPORATION ASTH-A-404-00 Round bar,amealed, pickled,cold drawn
OROER | WARKE/ PRODID [HEAT | yypepry REQUIREMENTS LENGTH 12.00 &£ | symeacE AND
NUMBER ‘ AISIT SzE 1.00000 Tnches || CIMENSION CONTROL
LN09644| 44025 /8BA43330 1 0618] 1565
v {020 oniors |omrs| aee! EcHawCALRoreRTES _ WETHGILT OBTECTIONS
v [44028/8na3780 |0619( 1dov| (et |7 n TR0z TReid | oo [6one | maRD | RESK A
» l44029/Bn43781 {0815 1727 |/] NUM A VS y RA | as | NESS [IENCE | %L g
. . : ft = L4d H8 J 5
i] os19] oa) o6 s6| a2 223 T RGRANULAR
. AETM-A~262-01
PRACTICE "E®
Tod . .
ot Lo B 50 g 00000 SATISFACTORY
CHEMICAL COMPOSITION % STEELMAKING
HEATHUM| ¢ . 5 si Hn or Ni Yo H Cu Co PROCESS
0513 L0210 0280 0264 .3850 x.4200 18.4720) a.7230 2350 0865 .2490 L2010
: EAF+AOD+CC
REQUIRED :
la.o0a00 8.0000
VALUES -0300] .04s0] .03co) i.o000] =2.0000] 20,0000 12 0000 1000 QUALITY INSPECTOR
OBSERVATIONS T .
DHS-230400/30403, ASTH A276/03, $KIS-7837, ABTH A4T9 03, AMS S647H. ASMA BA479/04, AMS S635H,EN 10204 3.138
ASTM AY93/03 Clags = grade BA{EXC PAR 6.3}, RASTM A320/03 Class i grade 58, ASTH A182/02 {CHEM ONLY) Bric Hes
ASHE SAY20/04 Class 1 8rade B8, ASME SA193/02 Claas L grade 38 [EXC PRR 6.3}, ASHME SALB2/04 (CHEM ORLY) ¢ 8
. : T
FREZ FROM MERCURY AND LOH MELTING ALLOY CONTAMINATION. HC WELD REPAIR. HEATED TO 15D0F MIN AND QUENCHED, M¢MH.MM®O«MM~_%WQ_

A

VI57s

2/10/2005

file://CANTEMP\Frankie\M TR htm -

annz-7n-h

Wy AZ:0T

v - Sie1dW loitden

6£91YSe09

¢/e



Aluminum;/Brass/Copper/Stainless, Carbon & Alloy Stedls Other Locations:

g C A PITO 5150 South 48th Street, Phoenix, Azizona 85040 Burbank CA (800) 371-440
602.454.1500 Fax 602 454 1540 Irvine CA (800) 350-67¢

RMETALS 1:0656906 San Diego CA (§00) 636-35:

An Industrial Metal Supply Company

MATERIAL CERTIFICATION

SOLD TO: ' SHIPPER:

COMPOSITE MIRROR APPLICATICN 4 069180
1638 S RESEARCH LOOP STE 100 CUSTOMER P.O #
TUOCSON, AZ 85710 JIM3905
_ DATE
03-09-05
OUR TRUCK Page: 1

61ES4000]04 ALUM EX SQ 6061-T6511 BLU ASTM-B-221 153 Lt
- . 4 8Q X 12 FT |
ALLOY NBR SI FE CU MN MG CR Z¥ TI EA TOT
6061 .40 .70 .15 .15 .80 .04 .25 .15 .05 .15
.80 MAX .40 MAX 1.2 .35 MAX MAX MAX MAX
61ES2000| 04 ALUM EX SQ 6061-T6511 BLU ASTM-B-221 19 LI
2 SQ X 12 FT
A\LTOY NER SI FE CU MY MG CR ZN TI ‘EA TOT
, 06 1 .40 .70 .15 .15 .80 .04 .25 .15 .05 .15
| .80 MAX .40 MAX 1.2 .35 MAX MAX MAX MAX
04R1000| 04  STNLS RD 304 YELLOW QQS-763 - 3 1
1 RD X 12 FT R/L
TYPE ¢c M P S SI CR NI CU MO
304 .08 2.00 .040 .030 1.00 18.0 8.00 .50 .50

MAX MAX MAX MAX MAX 20.0 10.5 MAX MAX

We hereby certify that the material covered by this report has been inspected in accordance with, and has been found to meet , the applicable requirements including a
specifications forming & part of the description Mill Test Reports ars on file subject to examination.

By.

TEST REPORT CLERK

' @%‘Ammmmww SHAPES ° SHEET ° BAR ° TUBING ° PLATE o PIPE

ALUMINUM ° BRASS ° COPPER ° STEEL . LEAD o STAINLESS ST




~ Huntsman
EPIBOND 1210- A/B
Adhesive
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Huntsman Advanced Materials Americas Inc.
Los Angeles

P.B2

5121 San Fermando Road West Page 1 of
* 08 ANGELES, CA 90039 Printed on 10/18/2(

- Standard Certification

Customer: E V ROBERTS Order Entry Date: 09/16/2004
Purchase Order #: 37899 Order #: 209653 :
Delivery Note # 80203810

This is to certify that materials listed below, supplied against the purchase order as moted, were
manufactured in accordance with our standard specifications and fully meet our guality control
requirements. _

Material Quanti .Batch Number

DOM
138250100 | _
PIBOND 1210-A/B (3X2 # A/1.35 # B) |
4.00 EA AK4TPY594K
Batch A: AR4IAZ368A 09/2004
Batch B: ARADB2064A 04/2004

Shipping Date: 10/19/2004
Shelf Life from Date of Shipment by Huntsman: 1_2 Months

Approved by:

S

Henry B. Dee :
Quality Control

NOTE, The preceding ceriitication i1s provided for the convenience of the CUStOmET and does mot Ielieve
the purchaser of normal responsibility for inspection of material upon delivery or prior to actual use.

TOTAL P.B2




Printed:
November 11, 2( 11:59 am

SripDate: Before  November 11, 2004 | Packing List: [144635-00
sesse November 15, 2004 cag PPDAAM
S Robert ‘Romeo Freight Acct:
Buyer Phone: 520-733-9302 _ Terms: ce
Cust. P.O. # Verbal
CSR: JMendoza
;ﬁ:?j:::#- - 002 Clark Fisher- :
S | A LB O
Bill To: Composite Mirror Inc. | ShipTe:  Composite Mirror Inc.
Attention: Accounts Payable Aftention: Receiving
1638 South Research Loop # 100 1638 South Research Loop # 100
Tuscon AZ 85710-0000 Tuscon AZ  85710-0000
Notes:
L,_,‘Qg::_h_eg Shipped B/Q Code Productsand Services Container' Haz?
: 3 3 0 2904 EPIBOND 1210 A/B Kit (3/Case) : No
Quart Kit

Manufacturer Part Number: 4138250100
Customer Part Number:

ET IR

§racification Info:

Lot: (3 ) AK4IAZ368A/AK4DB2064A

1 1 0 999988 E.V. Roberts Short Form Cert. N/A
Each
Manufacturer Part Number:
Customer Part Number:

OO0 O

s;( “fication Info:
Notes:

( )

1 1 0 999989 Material Safety Data Sheet N/A
: _ Each
Manufacturer Part Number:
Customer Part Number:

A O

Specification info:
Notes: '

Customer Copy

E.V. Roberts now distributes the FREKOTE moid release and 3M Aerospace product lines. Calt your
_local Technical Representative or (800) 374-3872 for Customer Service or Technical Support.

1 of 1




E.V. Roberts' Certificate of Compliance
18027 Bishop Avenue Carson, CA 907464019
{300) 374-3872

Specification:
Certification Print Date:
Customer Purchase Order:
Order Date:
Description:'
Customer Part Number:
Manufactured By:

- Quantity: 3

* Shelf Life:

Date of Manufacture:

Expiration Pate:

E.V. Roberts Order Number:
E.V. Roberts Part Number:
E.V. Roberts Shipment Date:

Manufacturer Date of Shipment:

General Sales
Thursday, November 11, 2004

Verbal
Thursday, November 11, 2004
Quart Kit EPIBOND 1210 A/B Kit {(3/Case)

Huntsman Advanced Matetials
Lot:  AK4IA2368A/AK4DB2064A
12 DMonths@ 75F From: MfgShip
Wednesday, September 1, 2004
Tuesday, October 19, 2004
Wednesday, October 19, 2005
144625-00
2904
Thursday, November 11, 2004

Ray Darby, Quality and
~ampliance Manager

This statement isto certify that the product shipped against this P Q. was manufactured in aceordance with standard specifications and quality control procedures, This information is based on
data received from the manufacturer, however no waranty is expressed or implied The user should conduct their own testing to determine the suitability of this product for their particular
appiication )




Huntsman Advanced Materials Amerizasing.  Customer Sanvice Holling: 800 367 6793
5121 San Fernando Rood West Customer Service Faxline: 517.351 68255 H u NTSM AN
Los Angates, CA 90030 Technical Inquiries: 800 817.8260

818.247.6210 I AR T I S S

website: wwwwaraldite.com
e-mail: adhesives_groupdhiunteman com

Product Data

EPIBOND® 1210-A/B
EPOXY ADHESIVE

- General Purpose Adhesive
- Room Temperature Cure
- Variable Properties

DESCRIPTION .

Epibond 1210-A/B epoxy adhesive is a two-part system with a semi-paste consistenicy. This adhesive product is
ideal for spacecraft applications due to its low outgassing properties. Epibond 1210-B hardener can be used at
varying ratios up to 100 parts by weight with Epibond 1210-A resin fo achieve a more flexible bondiine. Epibond
1210-A/B epoxy adhesive may be applied by brush, spatula, or automatic dispensing equipment The epoxy
adhesive is designed for bonding metal, wood, wood products, glass, ceramics, most plastics and many other
materials

TYPICAL PROPERTIES AS RECEIVED .

Property 1216-A 1210-B 1210-A/B Test Method

- Resin Hardener System
Color Tan Amber Tan Visual
Specific gravity - 15 1.00 130 ASTM-D-792
Viscosity, cP @ 77°F (25°C) 250,000 30,000 Semi-Paste ASTM-D.2393
Flash Point, COC, °F (°C) 480 (254) ~ 275 (135) - ASTM-D-92
Work life, 100 gms at 77°F (25°C), minutes - - 5075 ASTM-D-1338
Shelf life at 77°F (25°C), unopened, months 12 12 - FTM-204
Solids, % - - 100 ASTM-D-1644
MIX RATIO |

To 100 parts by weight of Epibond 1210-A resin, add 65 parts by weight of Epibond 1210-B hardener Mix both
components thoroughly for several minutes to insure complete and uniform mixing Up to 100 parts by weight of
Epibond 1210-B hardenermay be used for more flexible bonds

CURE SCHEDULE
48 hours at 73-80°F (23-26°C), or 2 hours at 150°F (66°C), required for full cure.

TYPICAL CURED PROPERTIES (Not for specification purposes)

Test Resuit Test Method
Maximum service temperature, °F (°C) 200(93) ASTM-D-£48
Tensile lap shear, AlFA, at 77°F (25°C), psi (MPa) 2,500(17.2) ASTM-D-1002
steel to steel at 77°F (25°C), psi (MPa) 2,500(17.2) -
steel to steel at 150°F (66°C), psi (MPa) - 500 (34) _ -
polyester to polyester at 77°F (25°C), psi (MPa) 1,800 (12.4) -
Fluid Immersion 7 days at 75°F (23°C), psi (MPa) ASTM-D-1002
JP4 2,550(17.5). -
Skydrol 2,600(17.9) -
Distilled Water 2,700(18.6)

Outgassing: TML, % 065 ASTM-E-595
- CVCM, % 0.01 -
Hardness, Shore B 80 - ASTM-D-2240




CAUTION:

Huntsman Advanced Materials Americas inc. maintains up—to-date Material Safety Data Sheets (MSDS) on all
of its products. These sheets contain pertinent information that you may need to protect your employees and
customers against any known health or safety hazards associated with our products Users should review the
Jatest MSDS to determine possible health hazards and appropriate precautions to implement prior o using this
material. Copies of the latest MSDS may be requested by calling our customer service group at 800-367-8793
or emailing your request to adhesives groun@huntsman.com.

FIRST AID!

Eyes and skin: Flush eyes with water for 15 minutes. Contact a physician if irritation persists. Wash skin
thoroughly with soap and water Remove and wash contaminated clothing before reuse

Inhalation: Remove subject to fresh air.

Swallowung Dilute by giving water to drink and contact a physician promptly. Never gtve anything to drink to
an unconscious person,

o KEEP OUT OF REACH OF CHILDREN

FOR PROFESSIONAL AND INDUSTRIAL USE ONLY

IMPORTANT LEGAL NOTICE:

Sales of a referenced product (“Praduct™) are subject to the general terms and conditions of sale of Huntsman Advanced Materials Americas Inc.
(“Huntsman")“

WARRANTY: Huntsman warrants to the Buyer that the Product will canform to the published specifications for that Product at the time of
manufacture, and that the Product will be free from defects in material and workmanship in normal use,

DISCLAIMER AND LIMITATION OF LIABILITY: EXCEPT AS SET FORTH ABOVE, SELLER MAKES NO WARRANTY OR REPRESENTATION, EXPRESS
OR IMPLIED, INCLUDING WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Huntsman cannot control Buyer's
application and use of the Product and accepts no responsibility therefore. No statement or recommendation contained in any Product literature may
be construed as a representation about the suitability of a Product for the particular application of Buyer or user or as an inducement to infringe any
relevant patent. Buyer is responsible to ensure that its intended use of the Product does not infringe any third-party’s intellectual property rights.
Huntsman neither assumes, nor authotizes any representative or other person to assume for it, any obligation or liability other than as is expressly
set forth herein. UNDER NO CIRCUMSTANCES SHALL HUNTSMAN BE LIABLE FOR INCIDENTAL, CONSEQUENTIAL, SPECIAL OR OTHER INDIRECT
DAMAGES AS A RESULT OF A BREACH OF ANY WARRANTY OR THE FAILURE OF A PRODUCT OR ANY CLAIM THAT IS ESSENTIALLY BASED
UPON SUCH BREACH COR FAILURE. Any claim by Buyer, whether arising in contract, tort, negligence, breach of warranty, strict liability, or otherwise,
related to a Product shall be fimited to, and the sole liability of Huntsman and the sole remedy of Buyer for any claims shall be for, the purchase price
-of the Product in respect of which such claim is made. The foregoing DISCLAIMER AND LIMITATION OF LIABILITY supersedes Buyer's documents,

SN,

FWARNING: Technical data and results are based upon tests under controlled laboratory conditions and must be confirmed by Buyer by testing for its
intended conditions of use. The Product has not been tested for, and therefore is not recommended or suitable for, uses for which prolonged contact
with mucous membranes, abraded skin, or blood is intended or likely, or for uses for which implantation within the human body is intended, and
Huntsman assumes no liability for any such uses.

® 2004 Huntsman Advanced Materials Americas Inc.
Epibond is a registered trademark of Huntsman LLC or an
affiliate thereof in ohe or more, but net all, countries.
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Member of Royal Ten Cate

EX-1515

Resin System

PRODUCT TYPE
225° F (107° C) —250°F (121° C)
Cure Toughened Cyanate Ester

SERVICE TEMPERATURE

BRYTE

Technologies, Inc.

EXACTING MATERIALS FOR THE COMPOSITE INDUSTRY

PRODUCT DESCRIPTION

The EX-1515 Cyanate Ester resin system is very unigue among ifs peers in
that it is able fo achieve an exiremely high level of conversion affer a
250° F {121° C} cure. This level of conversion renders oplimal mechanical
properties. high radiation resistance. and low moisture absorpiion flow

250° F {121° C} (Without Post Cure) outgassing while retaining unparalieled foughness. a low, 244° F (118° C),

325° F (163° C) (With Post Cure)

TYPICAL APPLICATIONS

+ High Dimensional Stability
Space Structures

» Optical Benches

+ Reflectors

» Radomes and Anfennae

¢ Specira® Composites

+ Aircraft Structures

« Low Observables

* Radar Transparent Structures

SHELF LIFE
7 days @ 25°C
6 months @ < 0°C

Revised 1/03

stress free temperature and long out time. The resin system excels in ils
ability to resist microcracking, even when subjected to vicious thermal
cycling and high levels of radiation exposure.

EX-1515 also displays low dielectric/low loss values similar to other Cyan-
ate Esters which justifies its use in radome and antenna applications as
well. Findlly, EX-1515 can be post cured, free standing, 1o increase its
thermal performance for temperature crilical structures. Accept no
imitations; ask for EX-1515!

NEAT RESIN PHYSICAL PROPERTIES

Moisture Absorption 0.04% (P75 Laminaie Saturation @ 80°F
[27°C), and 85% Relaiive Humidity)

Outgassing TML: 0.179%
VCM: 0.007%

Density 1.17 gm/ce

Tg 274° F (134° C) cured @250° F (121° C)
360° F {182° C) post cured @350° F (177° C}

CTE 34 ppm/°F {61 ppm/° C)

Thermal Conductivity 0.16%9 W/m*K

NEAT RESIN ELECTRICAL PROPERTIES

Dielectric Constant 28 @10CGHz

Loss Tangent 0.004 @10 GHz

MICROCRACKING DATA

Lamingte Type XN-50A Pitch 75 Graphife/EX-1315

Layup Configuration 0/30/60/20/120/150 Symmetrical,
60% Fiber Volume

Test 1 Conditioned from -112° F (44° C) to +250° F
{121° C} for 250 Cycles

Resulis 0 Microcracks per inch

Test 2 Conditioned 25 Cycles in and out of Liquid

: Nitrogen, exposed to 1 x 10° Rads of
radiation, then Conditioned 50 Cycles in
and out of Liquid Nifrogen

Resulls 0 Microcracks per Inch

18410 Butterficld Bivd. 8 Morgan Hill, CA 95037 (408) 776-0700 Fax (408) 776-0107 B E-mailk bryte@brytetech com




Bryte M46J/EX-1515
Carbon Fiber Composite Material
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- Produet

HUb. 2.2095  1ig5HM BRYE TECHNOLOGIES NO.579  P.2

BRYTE

R Technologies, Inc,
% Ten Cate Advanced Composites

Certific'at'e of Material
Conformance

Certification Number; 18696
Shop Order Number: 33241
Customer " Date; 9/21/2004
Company: Composite Mirror Applications
Bnyer: Bob Romeo
PO # Verbal
Resin Spec: N/A
Fabric Spec: N/A

Produet; MA46I, 70 gsm/BX-1515, 12
Description: Graphite Cyanate Bster Unitape, 70 gsm FAW, 127 widith, 250°F cre,

- Fiber Type: M467 Graphite
Resin Type: Cyanate Rster, BX-1515

Manufacturing Information
Run/Mix Lot Number: 092004-1T]

Date of Manufacture; 5/20/04 Measured: Resin Content Valnes: Roll #1: 37% 13.2
' o : Roll #2: 38% 13.2
Specified Resin Content : 38:+3% Shelf Life
i {from date
nants - of shipment): _
Qin Spez 6.4 the 7days - @ 7T°F
6months @ 0°
LR
COMMENTS:
Certified by |
Quality Assurance WA S _ _ _
Mapager Meﬁu Form Rev 4//04

18410 Buerfield Bjvd m Margan Hill, Califorhia 95037 m (408) 776-0700 W FAX (408) 776-0107
www.brytetech com W www biytearmor.com m www tencate-ac com




HUb., .20 1z d:Sr-*m BRYIE IECHNOLOGIES NO. 3579 P.3

S BRYIE

% Ten Cate Advanced Composites

Certificate of Material
Jonformance

Certificetion Number; 18887
: Shop Order Number; 33451
Customer Date: 11/17/2004

Company: Composite Mitror Apphcations
ayer: Bob Romeo
PO #: 10067
Resin Spec: N/A
Fabric Spec: N/A

oduct : :
_Pr d Product: MA6], 120 gsm/EX-1515, 12

Description; Graphite Cyanate Bster Unitape, 120 gsma FAW, 12” width, 250°F cure.

Fiber Type: M46J Graphite
Resin Type: Cyanate Ester, EX-1515

Manufacturing Information
Run/Mix Lot Number: 111604-2T1

291

Date of Manufacture: 11/16/2004 Measured: Resin Content Values: Roll #1: 30%
_ . Roll #2: 29% 251
~ Specified Resin Content : 30+3% ShelfLife - Roll#3: 30% . 21.21
. (from date
uanfi; of shipment): o
Qin Speg 69.2 Ihs T 7days @T77°F
6months @0°F
LR# NA _
COMMENTS:
Certified by
Quality Assursnce Form Rev 4/1/04
Meanager

18410 Butterfield Blvd. W Morgan IHill, Californja 95037 m (408) 776-0700 W FAX (408) 776-0107
www:brytetech com 8 wwwibrytearmor com B www lencate-ac com




